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(54) ACTIVATION METHOD OF LEAD-ACID BATTERY 

(57)Abstract 

PROBLEM TO BE SOLVED: To extend the charge-discharge cycle life of a lead-acid battery by applying a charging pulse 
current having a quantity of electricity larger than a discharged quantity of electricity immediately after a discharging pulse 
current is carried. 

SOLUTION: A current for charging and discharging is preferably in a pulse- like form. The pulse-like discharge current 
value of 0.1 C or more is suitable, and the pulse width for discharging is preferably 0.0001-1 sec in order to reduce power 
loss due to the charge and discharge of the electrostatic capacity of an electric double layer on the interface between a 
negative electrode and an electrolyte. The pulse-like charge current value is desirably 1 .5 times or more of the discharged 
quantity of electricity, and 0.2C or more, and the pulse width for charging is set in the wide range of 0.0001-10 sec 
because it is used for nucleus formation on the surface of a negative electrode active material as well as for the 
succeeding charge. It is desirable that a time required for dispersing sulfate ions produced by a charge reaction into the 
electrolyte is secured, and the pause period of the pulse is established in order to restrain temperature rise. The capacity 
of the battery is increased and the internal resistance thereof is reduced to enhance the rapid charge performance. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




Copyright (C); 1998.2003 Japan Patent Office 



# • 



<l9)BJNH*fffl- (JP> (12) ^ ^9 45 !ft ^ $g (A) <H)fc!H*MaWS# 

#^2000-323188 
(P2000 -323188A) 
(43)&BBB ¥^12^11^245(2000.11.24) 

F I f-V3-r(##) 
H0 1M 10/54 5 HO 3 1 



(5D intci/ kbug* 

H0 1M 10/54 



(21)fiiH## 


*fM¥l 1-171463 


mmmA 


598080923 








^i-f y— if xWRB&lst 




¥/£ll¥ 5 £ 150 (1999. 5. 15) 




S»ift-STp=fflcBrj¥I^BS39 






(71) IB® A 


595098011 
















SSiRV>*5#Tpfi«BTSC 2 T B 6 #flfi<D 9 






(72)5BBM 


/.MR 














(72)5BW# 


mm ®~ 














F^-A(0#) 5H031 AA01 EE01 EE03 HH0O HH01 








RR07 



(54) imwnzm »«a(DSttfcj* 



(57) mm] +; 
Tactic**), nmmtwvmikzdmitu. mm.® 



BEST AVAILABLE COPY 



iMBtfo . i cm±-c. m->e©^\rt/;**ia*o . o o o 

[0 00 1 ] 
[0 00 2 ] 

sasscs-r ■& c £ «c «t o . «ffi(c56ete©fea**fiss-r 

©-C, *»«»>:*:SttilSft&tt«J. *B«#W;S(,»fc«>» 

fc. iBSSte©iIffirS^fr^#©^V>^ 
or, §9S*?fe*>' , W;**ijK-C?cS-r4C4#. UiU 

3 t* t v r \t *> t *) *3&tt*iis«> fttt, o 

[0 00 3] 

[^*i^L,«t'5£r4iss] $^Bcne.ose 
©ffitt{b££jlW<:b /<:*>©-?*£. *&W<D$$-<Dm 

mmwmm<D?ttinm?j f^mtitzmmzuzc 4«c 

* C 4 K: #> -5. ##SHJ3©?&=© S W«ISSm?&©^SIlS 



(2) 4$&a 2000-323 188 

2 

[0004] 

/cm^fij: *3 &m«s©3£^.»i'*mi££EPtti-f 
[0005] ^mcommdc-o^xiUTiam-r g 

10 i»?gS©l9^*->£igtfi;*t>\ C©§&-f 

©*i!zjfE©fifcm«: «fc »3 ^EL/c«iSfi©iS-< *>«^b# 

c4#oj#rc£>£©-T? > ^©iajgw^t^^jfflorA 
HjjfST3tm£fT ^ciiciD, ^^(c^ffi©r§«jW©ffiS 

20 [0 00 6 ] fi&^te^^fi©^^^**^** 

c 4 am $ 0 < . > *)\> ^(o^mmmmit 0 . icti 
)izvt<D%m j mmimmw.mm.<D 1 . 5««±. <fc^» 

* L < (* 3 mM±.fiW&-C&Z>. tt&'WMtXSSMfi 
Mtb<. 0. 2C«±, J:0fFSO<« 1 C^ct^L/ 1 
0CgS:*5«TS-C*€». Hl«ct»l/H3B*»W©*j* 
{C*3W4fifemm^43(SmmiS©^"^^jgffJ©0!|-CS) <3 . 

mmitmmm^u. + i «^tmmgs, - i itfonmm 
|SlDffi5Fraitt-r*>ft< . 02©#{c^>'^u^{cML/r 

J:»3SB#^PD^:#3©«ijK5r^L,-C€,ft< . */cS3 
©»(c*«©«««I. ^fttcSfm^^x J: 0 < L 

«iSffl[j:'3^:#<rfc > M#©ffi{c-en^n©^-ju^ipi 
iiWfctMt tux. 3tSitm*©^r*^ * Wtl«S 

t£ < f 4^B*t?. 0 . oooi^u #^s*jss u 

l^. 3<cS©^-^^iliI{*ft®rgf9MaMt?©^0fiS<i:^© 
^©Jtmi^ia-S/c^ CtiJ;«5*>)A;®H©0. 0 0 
0 1 fct>l/ 1 0#S@[* 5 M*0^. /N-;u^©^±«!ri« 
I^Kft5t©aWj:m?ter«^rb4>^«r«M<> 

W4 C 4A«S* ^/cCC/^l/XC^itXHHB^-r 

so 0*>miJiE»s^D-c*4 ! 2^(3:«R< . tb®e«j/h$i,»as£© 



(3) 



2000-323 188 



[0 007] *^Bj©^ffirm^§fi*J «t O'WSIJSfii 
[000 8] 

ffitrWWJWffi© 3 {gtCsSffc L/c^+S^S 3 8 A H . 
&EE 1 2 V©g8&*/BI&S®fe*. Sfc^JU;* 5 0 T > 
^r. ;-oi/*i|igo. 0 2#, ^s^vi/* l o 07>^ 
T. ^-cjl/^NIO. 0S». MMiBbJIJQltt'Cl 2HIB 
3t^L//c„ C©^?ffe*S5(m^5T>-<T-C»?-^l£l 
0 # ;U hKtcl>3l -cSi&fiJtti b SO'suie©^^ 
frCASfflOfc. C©^. SS«Sra D D©8 0%K|BI^ 
U fH$H&Vii>%i£ 1 tmmctj:-,tc. t©H?fe©ft©r£ 
^K©«S©*3£M«^gS^^*«. *HIKr«M5ffcl, 



* 0?O0^- MU©fl*&ISII©j?ll§f#-e*S<. Ctl 
JC*fU J5l2©*f6?a©*!ia*«6L/cSf6r«a5CC^ 

t>-?T^Z>ct1>mm2intc. 
[0 00 9] 

©#&-<?«. Jt&S^ft©$^j££@«$tf.2>C<iScj: 
•5. Sfl^m^©M^fi<trtSPJgin£#L<0ffi3tt£ 

10 *©»f|s*« 0 il-r C £ CC J: *) Hffe©*fft£S£*©&{g 
{cfeiiS-rSCidipJtfet^-5/cfc©-CS)»). &«©g 

[0 i ] #f&<$©^vu;vi£7i5©— m*m? y7 7-cs> 

[02] *^©>-^UX^©ffe©— 0d?r^-ry-7 7-C 
[0 3 ] &mW<0'i)l>xmBOi&<D~ wfem-ty^-j-c 

20 

[04] Se*©^bUyt«m©ft®S«JH^B©*aM 

[05] ^moism-cmmLtc'm.monmmiimmm 



[0i ] 



[02] 



+J 



u 



1J 



u 



nil 



n 



[03] 




BEST AVAILABLE COPY 



20 nm 



